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(57) Abstract: The invention provides a polyvinyl idene fluoride improved in productivity and flow properties without impairing the 
characteristics inherent in the resin, e.g., heat resistance, weather resistance and chemical resistance, specifically, a poly vinylidene 
fluoride obtained by polymerization of vinylidene fluoride, whose polymer chain is composed of vinylidene fluoride monomer units 
and which is characterized by satisfying the relationships (a) and (b): 0 < Y < 380 - 4. 125X (80 < X < 92) (a) 0 < Y < 0.5 (92 < X 
< 100) (b) wherein X is the number of normal bonds per 100 vinylidene fluoride monomer units; and Y is the number of branching 
points per 10000 vinylidene fluoride monomer units. 
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(84) 13%m(&&): 3 — O (AT, BE, BG,CH,CY, 2 X=?:=l— K&tfteCDB&SilC^UTI*. 3£88Sg*T $*t-i> 

CZ, DE, DK, EE, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, &PCT1SM "J K CDsgKKflK 3 *tT l^-S fa— K£ BS|§ 
PT, SE, SK, TR). hj £#{$0 



(57) SiK): 

fiti o o o oifi*>fc Y*B&a* N Tia^; (a) xfiTie^: (b) &mtz 

0^Y^ 3 8 0-4. 1 2 5X (80^X^92) (a) 
OgYgO. 5 (92<X^100) (b) 
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10 Ai^iiffl/wyy- iciiJBv^tircv^,, i^e.©^^^ f»'l4 j H§ 

-Cf2 9 0%~9 5%@^#^UTVNS^'a'^'CfcSo ~ ^ TO^^MJM 
5%~1 0%TfcS„ r^tb(D#5g^ft:<D#^Jtttl[^ia^^^<*fe#L-CV> 

20 ta*fci&jh/r*3»> (mjii#e«Bx r^oiwris^vK^s'^j > 3 6 4-3 
6 5i, gfijxmff^&^tr (i99o^ii^3og) ) \ s&mm&mw* 

a-^ias ^ < 5 (s 5 m iR) a* & 6 r. t as£n e, v ^ s „ 

y tf~y 7^:7/1^-^ Ktts SS^ffci^ift«cS:^3&<i-5ii:tcJ:t), 
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*Slf= 5 9*^7/1^^-9 -f K*/-7-|fil 0 0 0 O^fcfct) 0. 7ffiU8tX*tbV) „ 



fifths t>©-c&«. 

^7/^7 -Y K^E-y-v— TO>P)45tCt-fe!3, _LfSt?=y 7 ^7/^7 -r F 

^/-^-^.fii 0 om&tc *> (DiEm^mxm t , -tia^y 7^7/^7 k 

*y v-^ft 1 0 0 0 Ofifcfc 5 ®^««[Yfl t TiEiS (a) XfiTIB^ ( 
20 b) &mizir-b(DX-bZZ. b&m®.b-tZ>tfV tf=y t^^/i^tM KteH-*-3. 

0^Y^38O- 4. 1 2 5 X (8 0^X^92) (a) 
O^Y^O. 5 (92<X^100) (b) 

#3§em£s t*~y 7^7/1^-7 -r K^m-a-uT^^s^y tr = y f^v/^it 

7-T KtfeoT, ±134^ y ^!J7V7;^7^ Kfi, *?y -v— giast^y 7^ 
/Ky tr=. y 7*^77^7 -f F"Cfc* 0 
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mifi. mmm 1 \zx v&btuztfy if~y 7^7/^7 4 k© "f-nmr 

H2tt % Jfctfeflli f-J; utb^fc^y if=y ■r^^uoj-^-'f K© 19 F-NMR 
5 msn, Wl2(a!)#btifc#y lf=!Jfy7;t/t7^KO 19 F-NMR 

10 *^©#i) t^yf^;^^^ Fit ^Ufy^/^^K [VdF] 

©i^ia 9#e>axs ±f£^y f-yf>7;vt7^ ra. ^y^ 

15 — V fy? tvHry 4 VK&&-rz>U& : &m$tfrZ> 0 _h|B^=y 7*^7^*9>f K 
l|M£«u aUSLTV^&wjB^ - (CH 2 -CF 2 ) - N Xtt> - (c 
F 2 -CH 2 ) -T*3ft$tL^ 0 ^lffl*^fcV^Ts riE^^j ifi. _LfEtf~ 

y^^^/^y-r ¥ffi^*s(t5-cH 2 -m -cf 2 -&mk u 

-hia If =-V s fZs?A'*r?<{ V* y -^—mtiLfc. #P£L-tV^«i§\ _hfB-CH 
25 #3&W©f&i<0J!tfy tf~y 7*^7/^7^ Kf3u ±IBtr=- V ry7;^7-f K 

* / T-^S 1 O 0 0 0 fl fcfc 5 Yfl fc TfB5£ (a) XfiTfB^ ( 

b) %m-fft t>(DX*1bZ 0 

0^Y^3 8 0-4. 1 2 5X (8 0^X^92) (a) 
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0 ^Y^ 0. 



(9 2 <X^ 10 0) 



5 tttttetith/ri^o $^©ii©^y yf-yfiszrjxsHrvJ kw\ tat, i^c 

tr- y ^^/wrf-^ K«rfE3fc©t>©J: >3iSM^tSr £a«"5rt&i:fc !K 
io ^7 ^x\(Z.Mfrifch<DXfoZ> 0 

JifBt^y 7^7/^7^ K^y-^— W41 0 0 0 0i@fcfc>9 W^-«YjiIt(is 
TlEsS (a 1) XteTfBiS (b) %mtc-tt>(DX&Z>Z. btim&^\ 

0^Y^3 3 4-3. 6 2 5X (8 0^X^92) (al) 
15 0^Y^0.5 (92<X^100) (b) 

±IEiETO'a-mxi:_t|B^mY« N £fc, TfB5£ (a 2) XftTIS^ (b) 
%m±-$-*><nX3bZ>z iriSJ: UV\ 

0^Y^ 3 1 1 -3. 3 7 5 X (8 0 ^X^92) (a2) 

O^Y^O. 5 (92<X^100) (b) 

20 &mw<Dm 2 coT^y if = y ^^^/^^-r ra, -e^ns^ iooootr= 

ioooo tr^y x^^^^-^-f K^ey ^— ¥(£fofc«9 o. 5(l§£:jgx.3 
-e&5o ^^©^2(D7Ky tf=y t^^ao*-^ kj±, _hiB^ (a) xiiJtia 

25 5£ (b) £^fc-t-%<D-efco-Ct> «£V^U _hfB5£ (a) i_hlE3£ (b) <D{RT^t> 

YWc£&v^<z>-^£>o-ct> <tv^ _Lia5£ (a) xte-tiass (b) %mtcrh<D 
£xt. *3SM©isi©7Ky tf=y 7^7/^7^ Kit 2©^y t?=y 9*^:7 
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(TFE) N ^ppM) ^/l^n^^vy (CTFE) „ ^f7/^n7'at° 
Ui" [HFP] > -7;)y^rvi (TjV^cjW—jVz^—TM [PAVE] „ 

10 f v 

o o 

FgC CF 3 % CF 2 = CFOCF z CF = CF 2 



ti& 0 PAVEiLXtt^-7;VtP (^f/nf=;ux-f/u) [PMVE] , 
y/u^-n (xf/i/tf^/n-' 7 1 [PEVE] % /<— y/v^-n (yntvw 

20 tf=/Wn— tv^) [PPVE) 

£fc N •e-fiBJfi^y^^-o^-wy-f y*yr— t>^"T*fr«, tt&SktsG? 

X 1 

CX 2 = C - R f - Y 

(5£(K Yfi — CH 2 OH, -COOH, -SOjF, -S0 3 M (MfiTkSi, 
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vmm*. R f tttt*ft 1 - 4 0 O 2 tfO^ 7 y *7/^VyiXBR*» 1 ~ 




1 
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CF 2 = CFOCF 2 CF 2 CH 2 OH > CF 2 =CFO (CF 2 ) 3 COOH 
CF 2 = CFOCF 2 CF 2 COOCH 3 ^ 

CF 2 =CFOCF 2 CFOCF 2 CF 2 CH 2 OH „ CF 2 = CFCF 2 COOH ^ 
CF 3 

CF 2 = CFCF 2 CH 2 OH > CF 2 = CFCFg CF 2 CH 2 CHCH 2 ^ 

O 

CF 2 = CFCF 2 OCF 2 CF 2 CF 2 COOH ^ 

CF 2 = CFCF 2 OCFCFCOOCH 3 > CF 2 » CFOCF 2 CFOCF 2 CF 2 SO 2 F > 

CF 3 CF 3 
CF 2 = CFOCF 2 CFOCF 2 CF 2 COOH CFg= CFOCFg CFg SO g F . 

CF 3 

CF 2 = CFCF 2 CF 2 COOH . CF 2 = CFCF 2 COOH x 
CH 2 =CFCF 2 CF 2 CH 2 CH 2 OH . CH 2 = CFCF 2 CF 2 COOH s 
CH 2 = CFCF 2 CF 2 CH 2 CHCH 2 > CH 2 = CF (CF 2 CF 2 ^ 2 COOH > 

CH 9 = CFCF, OCFCH-OH > CH,- CFCF -OCFCOOH ^ 
20 2 I 2 I 

CF 3 CF 3 

CH 2 =CFCF 2 OCFCH 2 OCH 2 CHCH 2 „ 
CF 3 V 

CH 2 = CFCF 2 OCFCF 2 OCFCH 2 OH . 

25 CF 3 CF 3 

CH 2 = CFCF 2 OCFCF 2 OCFCOOH „ 
CF 3 CF 3 
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CH 2 = CHCF 2 CF 2 CH 2 CH 2 COOH > 
CH 2 = CH-e CF 2 d-5 CH 2 CH 2 CH 2 OH . 

5 CH 2 =CH-6 CF 2 ^g CH 2 CH 2 COOCH 3 „ 

CF„ 
I 3 

CH 2 =CFCOOH^ CH 2 =CHCH 2 C -OH 

CF 3 

io ^&m-ft>faz>o 

x.fc£, M¥5-6 3 4 8 2^fg^#MBS6 2- 1 2 7 3 4 ^<k#&^f2igc£*t 
TV^^?— (6, 6 — v>fc Ktf— 6-3— K- 3 1 -^3H? 

15 n If ^;V^— r-;V(DU !7 lifted t>i£m-a^£ 5c 

_h|B^7/^n^-lx^^ ^^-y 1 UXfi> M^ifJ> (ET-)- s 7° 

=J-;V}£=.?V^.— z f;V^ aL=f-)V\?^-;\szr.— 7VK :7°n fcVutf xvV-x\— tvK i/^ n 

20 ^/H^T/l^/l'S^if^C 1 — 20 ©TVl^/Hf T/l4$7&&tf b*L<5 0 
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r i~5 o ofii%-eife5rtwu\ #i-^5^Si£:m^iHiJK-t--<#_biB 

f± s 3 0 OM*%s 3£U:«F* LVN_hPl(i N 2 o 0ii%t*fc5 o ft*3 N 
10 f(tiX"fc5^i^tU\ 

sfSiLTte, M&tfx BfcBM^vK lEII^^vK Bfclft^/K -Zfn^jsri/Wi^ 
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Rj&m&mi&m-vtmiz.'rzjjmk &t*K-r*L«r_kafc 



* 
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Tr££„ 0£L^TPSte, 4MPaT*fc«9, l^_bPSfi N lOMPatW. 

OMP aUTXmWKp r m%btl%MXffr&l.\,\ i«9^F^U<«, 5 0°CSX 
TX$>& 0 £ ^M^MOTPSfis M^^fiV d F ©i^itg (3 0. 15t) 



WO 03/042259 



PCT/JP02/11415 



12 

IfWaMtikfab LTte. 4 y??-A"<~-*-*iM h\ 3, 5, 5 - h y * 

If* Ko Kr f *^^^-o^.^ 0 ^y^/ix) ^^^^ K^cDv>TvW 

/W*— ^dpv'v^— 4?^— K fc'* (4 - t —Zftf-jV*/? n^drv//u) /^—^df- 
V-^#-7j^— K 2 -ct h^e/^^w>°— ^-dr->^^7—^~ K 2 

10 b;l, 1, 3, 3 -f f 7 ^ f /^f /U/^t^^tf* / h , l 

^^;W^t^^tV^-h, t ^"driXtV^W— h N l, l, 3, 

15 5 -If* (2 -^^-y^drf-y^/w^— ^-driX) ^Mf^ 1 -i/i7 

U A?— 1 — ^^/^f;W^ 2— Jn^vW^drif-y ex— K t — «^ 
2 — ol^/u^^^t J at— Js N t — -J*? A***- ^dfv' 2 — 

wy^n^y^-^h, t -^/wn°— ^-^->3, 5, 
# y v&m&mf z>n% 0 
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(2-7?^;/aAV) -mmm, 2, 2' -t-s** 

H^) > 2, 2' -7/^^y^fD=hy;K 2, 2' -T^tf* (2, 
4-^f;Ml/P=HJ;i.) N 2, 2' [N- (2-^a^xiyi/) 

vTVik&m, 2, 2' -7^^ (2, 4, x 2, 

2' -Tytf^. (4-^h=3rv^-2, 4-^f/W^aaMJ;i/) „ 4, 4' 
-T^tf* (4-^7/t|») , 2, 2' -7/^^y|gi^f/K 2, 

2' -T)/tf^ [2- (2-^f^yyy-2-^) 7P/<y] 2, 
10 2' -ryt-x [2- (2-f^>/yy-2-^/t,) -fn*^ ~«^-7k 

fPfe, 2, 2' -TV\f* [2- (2--Y S^i/JJ >_ 2 -^^) ^aX^] % 
2, 2' -7^^ [l, - 

2-kKn^xf;v] 7"nfc s ^7^ K} N 2, 2' -T>/tf* {2-y^/U 

-N- [1, l-tf* (tKn^f^) 7nfty7? K} s 2, 

15 2' —TV tf ^ [2-^^^-N- 7D^7n* 

] N 2, 2' -rytf^^ y7Y/U7 5 K-7k^ N 2, 2' -7/k^ [ 2 - 
(t KpJf-^f/v) /nf^MJ/i,] ^^^ l ff ) ^5 o 

-tlBM-^M^iJfis ^y-^— ^ftooo. 0 0 i~i owtik%x*$>% ~ t 

L-V\ a^^^iJ^o. 0 0 lli%j; i94>&l^ N S-£-L&V\ fe-5V^{4^0 
25 K$>9, 1 0Ii%^i5i, KfiTLTI^^ItW 
5o «£ ^#3: l^TPSfc^ 0. 0 0 5Mfi%T*$>«?, £9£?£LV\i:P£{i N 2* 
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mmtvxn, m*.t£. m^mim<omm {^—-yjv^-u^^^, 2, 2, 

:t^f5t;^y y/^r4^M*t L-C£?igk:fflv^;ft5 0 JiIB^-/^ 
f^y^r^/M-^ teiiti5^^©7-f ; 

m^fciS^^vhv^ ^4ff©B^9>r^^ ; »tU«J:^^-t77A 

^Btvx^^^/^/uj^rKh^m^\ #yv-Mio~2oit% N 1 

0-1 5mm, ^4 0~6 0 £ C(^%fy7 p ;^IlLfc o 
iCDifV^/k^r^L, 1 3 C - NMR t 1 9 F-NMR^f,^J?)fc 0 
$IJ£#6 : B r u k e r ttiAMX 5 0 0 
#«*JH$fc«: : 4 7 0. 6MH z 
8*1*1118: : 2 0 0 0 0 HI 

Raymond C. F e r g u s o n bilCC 1 3 F^!)77Uy7,(a 
fc4§^GD-9 7. 8ppm, -99. 2ppm, -100. 3pp m> -107. 



WO 03/042259 



PCT/JP02/11415 



15 



4 p pmCffiStS 



1 9 



-k<D&m&fc, foZ>Wiftt£MmX*&Z>tm-<X^% (J. Phys. Che 
m, 8 3, 1 1, 1 9 7 9, 1 3 9 7- 1 4 0 1) , 

^fc, George B. B u t 1 e r fe tefizkltgm bfc tf= U "9* 
5 K^ey-^— ^V^fcm'a-^*:^NMR^?^lTM^:/O i b^ Ir1C< CC 1 3 Ft: J) 

77V^Clfci^©-8 8. 4ppm > -8 9. 9 p p m N - 9 3 . 9pp 
m, —94. lp'pm, — 97. 8 p p m> — 98. 4 p p nu — 99. Opp 
m, -100ppm N — 106. 7 p p — 10 7. Opp m N -107. 3 
ppm, -109. 8ppm, -114. lppm, -114. 3ppm<D 19 

a* bfctfy fc*=y 9*^7^*7 -r k^ 1 9 f-nmr 

15 Ur^/vt^ WSn&mm^-t 1 9 F^Tvu&Pl^bfc,,. 

®^OM^?@.^T"?Wt:m^b^:7K!J t^yfV7;^7-f KO 1 9 F-NMR 
^^T-^^ittfei-SiTs - 9 9. Oppmi-100. Oppm^t^l 

fcfcfc3febfcV>fc©^fc5££tt?MBbfc. 

bfc.7)SoT, 19 F^t/K*-9 9. Oppm, -100. 0ppm©2O 
25 ©s^-JvWdu P?^4: t>#iftfllitfc:a3feb;fc 5 4: bX, ^«5t«:P^ 

b£: 0 
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^;-?~miL l ooo 0iB*fc9©Mftl4, TIB^;^J; , 9th^t-fc 0 

= 10000X C (-98. 2 ~- 10 0. 4 p p m©^I) / (£T ©Sf# 
«) ] -J- 3 

5 3 -Cl&LTV^tfm, -L1HNM R bf— * 1 {@ fe fc <9 fcfc*=!J 

^^•jjtfi, - 6 5~- 1 3 0 p p mtfeS, 

"7 4 Y<D*J*?-JV-fc;VJ*T 5: 1 9 F - NM R / t;H^ feV^T, CC 1 3 
F^y 77 l^^v^TV^i: Lfc^TJ^v":? MiS^- 8 5. 0 9 8. Op 

pm^fc3^-?vwi> mmffi&mmfocD-c-F 2 -m(Dm$ix*hy) , -113. 
0- — 120. op pmi:fc5^t/wt mm^^mp^jin^m^mm^ 

= 1 0 0 X S^-Jvl^fcft (-85. 0- 98. Oppm) / \. 9 S#1rfi*&3i ( 

20 -8 5. 0~-9 8. Oppm) +^t^3SS (-113. 0~-120. 0 
p p m) ] 

%s?±*>&- 8 5 . 0- 9 8. 0 p p mtatlSlt UTtes HM^jS^ 

4»3& ifo*«W - C F 8 - KtfSipff 6, fi z it s <£- v y±jv&8L i>> h itm-r 5 
25 lE^-a-^^^WTSfcfe^f^mi-Siir^^^Sc 



^;^7p- V— h (MFR) <7?a'J^ 

A S TM D - 2 1 1 6 kcm C> 2 3 0 °C. 10kg ffifSW^fe"T??W^Ufc„ 



# 
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mmm 1 

1 0 8 3ml <Dfomm<DXT>-UXX^—/VW:$—h? V— •? &ttftmMWM: 

VdF, p 0 =0. 417 g/m 1 ) £r 5 4 2 gttii^ *y "V—tf 0 . 

5 5g/mli:Lt (RJ&igJO ^4 Ott±tffcfci%> 5RrtJBE^j36S 

5 . 7 2MP a kftotLo 

10 B$ffl&.J& £ -*7t 0 &&&JfcWi<Dm?) {4 5. 7 2MPa, fiSl± 4 0 tT'^o fc c 
iOjE^jaft*ftttVdF©Pc (4. 4 3 0MPa) ^g^OTc (3 0. 
1 5°C) £j@;LTV^r £7>b. *«M■T?V^5«B5^t»©SJ^i«S:^L"CV^ 

15 ^tp-Cl 5B*Mftj*** % 6M!)v^i5. 0g#fc o 

#btb7t>tf y -r— 1 0 0 0 0 ^1)^7^7^ K^E-y-r— Wi&fc 19 
©#HftBc «s 0. 3#I-efcofc 0 

mjfc&tts 9i. 3i@-e&o7c 0 
jtistfiji 

25 1 0 8 3m 1 <Dft?&ffi(D*T^ 1/ h # U~ Zf\^ ^"^^^tTK 
0. 4 9L % 1 6 gRt>'7t hy3. 2 5 g SrA*U 

7-f K (VdF, ,Oo = 0. 417g/ml) ^2 14gftWc 0 ^fti&K ( 
gJSfiS) &2 StiCJltffttZLZ, mftEEt)tf4. 0 3MPa£:&ofc„ 
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M) 2. 1 7 g£^F*lK»t^<fc >?JEAL^ 0 «a^#a^TF^lgp5r^U 
5 ^Jfc^T^ ^r^^cffiU, #e>tLfe@^^^^^r^^-^m 

& 1 3 0 g #fc 0 

#£>HfczKy-7— 1 0 0 0 0lf-!)7y7;vt7^ K*/-7- mfiLhfrV 
Oftmkte, 1. 

M^ifi. 9 2. 3#IT*feo^i 0 

MFROlffl^ 1 1 9 F-NMRft- h*El2fc*t. 



Jfc«E0fl 2 

15 tf~y 7^:7,^7^ K (kf 1300) ^ov^-c. na«K: 

#£>*wt#?y^— ioooo if=!)7y7W-f k^/v- ^(fc*>ytD 

0#H£im, 0. 6 7BX*hvfc 0 

#^ttfc^?U-r — 4i(7) 10 0 ^!)7y7/Vt7-f K^/-V— fc9 (Dig 
20 m*it^*f3\ 9 2. 10-efeofco 

MFRcDa'J^ltm^^l fc, 1 9 F-NMRf^- h£r|g| 3 ^^i" 0 



25 





(X 1 o 4 ) 


MFR 
(g/10») 


1 


2 8. 0 


5 . 8 


tt&m 1 


2 5. 6 


4. 1 


it^2 


2 7. 9 


2 . 3 



* 
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5 mmm 2 

1 0 8 3m 1 <DfH&^CDXTl/U*7,=?-^suM3— l^:/3:3£5^3?f 
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